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(54) POLARIZED WAVE MODE DISPERSION COMPENSATING DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To compensate the 
polarized wave mode dispersion of an input signal light 
by adapting to the state of the polarization of the signal 
light. 

SOLUTION: A signal light from an optical transmission 
line is inputted to as polarization converting device 12 by 
propagating an optical fiber 10. The device 12 converts 
the input light having an arbitrary polarized wave into 
linearly polarized waves having a prescribed angle by the 
quater-wave plate between two Faraday rotators. The 
output light of the device 12 inputs to a polarizing beam 
splitter 16 by propagating through an optical fiber 14. 
The beam splitter 16 outputs one side (for example, a TE 
component) of two orthogonal polarized wave 
components (for example, TE and TM components) from 
the fiber 14 to an optical fiber 18. A part of the light 
propagating through the fiber 18 is branched by an 
optical coupler 22 to be made incident on a light 
receiving element 24. A band-pass filter(BPF) 26 
extracts the clock component of the signal from the output of the element 24. A control circuit 
28 controls the angle of the polarized wave of the output light by the device 12 so that output 
of the BPF 26 becomes the maximum according to the output of the filter 26. 
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(57) imm] 

0&e«LT«R«lfc3£Kl 2 KAMI'S. 

11211 2 0W7 7 7T- IsME5lS^£-t<9[»0 4/l 

fiJKt-^ift-rso ffljfi^«iasfii 2om*3tf±, *7 7 

■<f'<l 4 £fc^LTdftfc*— A^^IJ y* 1 6(CA^J1- 
So (Sftt*— J** 7 1) 1 611 %yr-<y< 1 4 *»6> 
^3teSr2o^iS5Si-S«iKJ«45' («x.tf, TE<b:TM) 

£o 8*e«i-*3te(0--8lHl 36*2x^7 

2 9#&£*tTg:ft5iiT-2 4|:AWt^ 0 K 

(BPF) 2 611 5**^2 4 0^ 
b«»^^ny^fia»*tttU-*-S 0 fMSIelfc 2 8 fl B 
PF2 6©ffiAi:H6t\ BPF2 6WttiWft*:i:i5 
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aR<i^affi^f&<^m;*>f-t£v\ ^^f^-fflm^coi±5 

«#*aar*»i<o«#aaj»i:\ sMStttu^a 

»©*ttMB*Kttv\ aK*ixu«2©«#aHu*<B 
jek. aKJt:K#aoaKit«a**ctsv>, ai£<i&ffi 

iw*qi e ] a Rff 1 & 2 <D«#aw«tt*ft-e 
*u attA*«**o^o^^rt»s***:ami-s«ft 

go 

imxm 7] a r» 1 av* 2 0>«*aw»«*L* r 

aOEA*«flr*a>3FJS*SME«rttfflr*««7-<^ 

[»#«8] a««fl««#a^, aiMBttaai^tt 



[»*«9] attflttK«tta^. 77^— emeu: 

<fc «9 a»A*«**©«*«:ia<Bi-5*«^&.*SIII* 

[W*S10] attflttKftttK*** :7 7 9t*-EME 
lc<fc V aBEA/}flr**«rOI*«:*T^* uJ$±<Djj*gigg 

aKStfts^a*3t<offljfiS:aR^r^*u 

1 1 ] ai£|g 1 at/JB 2 <offi2£2Elfc«te*:*L 

20 sittfoot, 

< ft* «fc 0 icattflf 1 <a(II&%&£B<a{|ft2eft«r 

a^»&i§^te*^m^*^<s«^ttS^ft^^B:i8 

30 «K*c2E*i-6»2 0«JK*Sl36Jt, attff$2 0{RftX 
*3S«^m*3ft^bBfS««*»'*:aHUi-5JB 2 <D{I& 
tt^, Xt/a»JB2^ffliS«»3S«tc»-rsSiJ»fS^- 

am»<z>Ui**»** s J:f9*#< ftSJ: 5JcattJB2^) 

att»i»tr»2^»*«««w-*oa**»«iaE 

TNfelK BlOMt, att]Rl«>5MRttflt«^UA«rS«-t- 

40 aKJBiavJB2M«!#a«c:j:5attJBiav*2oai 
«K*S8K^J»ttttS:E«L, *rtf>R«*g*(::tt^a 

ttiBi&u ? m2osj«i^aafeo5(caK«-^5s«^-r ^ 

aoe«#3i«^>r y^aoejB 
2©»**t«»way3*rai«s-&-&t#^ a^S2o 
M»#ajc, att«2octtK«9iaic»i-fiiHmi* 

# J: 9 < ft* J: 3 fcattlS 2 cD{i&^m^Mco{i^ 
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a 5 * 9 < fc* J: 5 ica^lg 2 ^>fllKKtftK(t<offlltt 
Se»«r»JfflS-fr* SBE» l <0»J»^S<c % a§£ 

SB l ^ilttXftttaic^5M»tt««Br£ftlH«fiBB 

&&®\m &m 1 2 ^e*o«»^~ k»»»« 10 
inxm 1 4 ] attSB 1 Rxfm 2 ^#j»^s#i-ttt^ 

[»**15] SttBf3fe*»fflr»tt, aKAA«#* 
^)«^- K5MMMt9flE. 

[«**16] SttHSKOSBlBi^ajftsjE^. Stt*l 20 
1 2 ^ft^tttBSotB^^itR-r^m 1 oit«^ 

atf»2oflr-8-aui»e!>— *oai*SraiRi-siBi cost 3 o 

SBE»2(OM»^a:^5Etc, S0E«2 0!>(nKtttUS^e> 

flr*ttu«& % a^m2^iiRam^^^tfci^$tL5ftii 

ffl»«-*«>U*«r»«-*'6*2©a«||«:JMiU, a 

aKftio^MRttmiasxK, aKffioittt^&oa 

MRU 

attJB2^»»M«**«3nc, a»*2ojttt*aoa so 
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1 4 kebabs*- kjmmmrsk. 
imxm 1 7 ] a&m 1 &t/m 2 oflnsstftMas, 

-7 r 7 7*— 0151:: J: *) AAft<0«KS:®te-i-£3£«a>b 
1 2 fcf5«<^{lK^~ K5MR4Mttt(t. 

1 8 ] asssg 1 Rtm 2 oiBttxtfittB^t 

SUB att*l^(B«««»eoU*3tSrai**r^* 

^*o*jt±^»»-r5»*«t, ags&^K^tt};^ 

2©«JKKtM8t^5,ftSI»*3m 7 KlE*0>flHS*— 

m*m 1 9 ] m&m 1 2 o(i»sc«»i4-tix 

Kftofc, ^K777f-*^<D*«*^H#^^K 

*T-«ritt*iaftS-e:SMlS«>S«tt/j:«J|i«ratt7T7 

-ys>^-c*>»k att)R2o(g«aiK«^. ^tm2<om 

So 

[0001] 

[0 0 0 2] 

SrSfflU U *>£Wiifi 

(RZ) ^ffit^^iilC/jIoT 

[0003] 3t7 r-r^<tt, aattt^tt, arottn 

"C*45 0 w*t*si^feij>5, KiMfcSrfcfcfe 
1\ fif*wJEBSS^5Gb i t/tyzm-fb, im& 
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[0 0 0 4] roaoflBS^E—K^KSrtfflM-**** 5 
Wx.tf, Fabian R o y ftilt^<fc SOFC 9 9 I 
OOC (OFC (Optical Fiber Com 
munication)and the Intern 10 
ational Conference on Int 
egrated Optics and Optica 
1 Fiber Co mm unicationz (IO 
OC) , TuS4-l, pp. 2 7 5-2 7 8 ^ Hi 
r o k i Oo i ftiHC £ 6 O F C ' 9 9 I OOC (OF 
C (Optical Fiber Communica 
toin) and the Internationa 
1 Conference on Integrate 
d Optics and Optical Fibe 
r Communicationz (IOOC) WE5 20 
- l) i:E*4ixti^ B 

[0 0 0 5] KiHRttfltamtt, S*fft 

lPj©««*»IB|-C-3E^«PlHl*«r4-*6««*- K#« 

S!D egree of Polarization (D 
OP) MHBU ttJBItt*35S**^*5J:5«-««»J«i 

(W#os:»-c«[, DOP«r«-«i-s. m#^:£$*rc 30 

«\ 4 0Gbit s / s ONR Zflfjtl^L^: 
[ 0 0 0 6 ] 08JK»J»»tt> l/4ifcftffi£ l/2«ft 

XD-li^r-^Mi^L, *<0 2o<DttBfl-c8tfi 
[0 0 0 7] 

i&mw*L£? t-rzvkm] *iir«>jHSftfc77>r 

'<B&mX*lL «**<Offl»tt, ftftttJRl 0m»t' so 
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[0 0 0 8] *fc, tS3fc«-ett, ««5£*>iB&3iflfa3££: 
[0009] ttX4>m-Ctt. MS*- KiMWU 

[0 0 10] #$gW«U 

[00 11]*^ll J^JK^JBH^MK*— K5MR 
[0012] #3g0!f*Sfc, ^^<t 5 

[0013] A^m^-yt<D<m$ittn^ g 

[0014] x&wtewi^ &m^t>tz^x&\,^mmtti 

[0 0 15] 

t-*o««*»«rttdl-*'SiBa6**ttl#a:i:, at*(BK 

#«*>maa* * 0 *# < fc« J: 3 t-ai£<I&^&^g£ 
•J»i- 6 MW^JR i: 6 4 * r. i «:!•» 4: i" S. 
[0016] :wf«i:J: 9 . *8B-et4, A*>«#* 
o«K«ffitcg»iSjj:LT, A*« K# 

[0017] «#atU*«tt, »* L < tt, 30EfliftM 

^mih-r^>m%y^^^. xr±, a&A^fi-^to^ 

[0 0 18] A-frttttJ^BttflFS L< tt, ^f^d^ttffi 




(5) 
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#<D{i^£fflmi-5m2<D{f#ttm^, ^SlM 

«#«oit«*»ic!sv\ asmi^u^^Mf-JHam 

*ffim*mmtew^. asitt^acoa « 

£ 0 S«fBi»VJR2 0«»ttHJ»tt**L-t # Jx, aSA 

K»«*:*flt-C 

[0019] (Btt3E»aSll^, 7 r 7^-0*5^ J: 9 a 
ttA*«#*©«tt*rlHl(Ei-a««^b<ca. fllttdft 20 

W5i2«tM^^^6o asmi&^m 

»#a^bOi2»««tlCtSo7t, aS"7 T "y^f — %£^r(D 

^#a^, att^r^^— 30 
wftat* * as:? r ^ amcHiao-*- tfrhte 

[0 0 2 0] ^W^SiiSt^E— K*MRttfltK1Ett£ 
T, a«EA*«#3lfiS:2o^«-rs*»jfi»i:, at* 

»vaR*io(BjKau»^lUy3*S»«*sj:9*# 

< 45 ct 5 ^asm i (omw&Wkmt<»m9&&*mn 

«^se«-r5S2<Dfi««*»H. attiR2^flittKift 

us. ao e attjB2<ofl«ise»»iB^#i-5M»fB#* 
»f3e*»ij«BHrt«-a«Lfc*«-e, asm2<7>{i&« 

ffl»«)Hi*ft3fi«^ J: 9 < ft £<t ? icaSSfl 2 <D<B so 
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2 aSEffl&UW2^1R«flt 

»o-*oa**:ai«ift-c*o, a«jtt, asmi^ 
»*»«»oajA*rw+s«»ai«^-f y^-i, as 
% i su 5 ^ 2 x z asm 1 &u<m 2 

1 Atm 2 oawp^sifcvccaKA^sK^^ * 

^asm 1 o«ftaE»3s«fc»i-5«w8**s-t<oa«ij 

^ftiifts^tts^^a^^-frsi:*^, aoe»2o«ij» 
^atc, aot»2offli6«si3siijw*t-r5»j»{s^oa 

<0 < ft 6 J: 5 fcatt» 2 oilttXttKB^flittK* 

[0 0 2 1 ] CLOtffrittClet f9 , A*«#*0«tt««|C 

t-r, «tt*sw^ia*ft*j»«*Sr«*eL»tsr 
at* a*ftWJ»«#^o»*««tt(B^«fiFi"5 

[0022] ^l<ii ^-fyfiPiwait asm 
«*o««Mttttji!iBa«^ % aK«2toiHjfiata«om 

flHSKftSrlliiJW!**©^:*^, SKSl^SMfSl:, 

asm 1 oai«**as««-»raM»«#*:Bf*aiM«t 
«Hrt«c»wjLfc*iB-c, asmi <Dm$Lt&ft&<D&jj 
«t «9 * # < ft 5 «t 5 a sm 1 <o<ittft&fts<a<i 

r*Uc<t>9, m2co5>mffi«^(c 
»JIKIftfM»«#*s«l&*n-5 J: 5«wftofcfc*Jctt, IP 
Wt/JBi ©»«*«»;:«] 9 ira^HEM 
ft 9, «ttW«cj.oSJBic: % *SLfc»«*l«S:»e>ix 

[0023] mi &t>*m 2 ^»j«i#»tt*ii«€ f n, as 
m 1 Rt/m 2 <D{i&aj±ji§{c ct *9atfj^ nfc asm^ffl 

»a»^6»e>ixSBf*fi!l»«**s*:# <ft6«t 

asm 1 ^u^m 2 omKaKBoflttKafcMtti- 

5 0 S»BfS*»«»tt0yx.f*, aSA^f^cD^n 

[0024] »*l<«, jb-1 ©wai^a^w^ as 

m 1 «>(B*»ffl»**e>ffl* SixS 2 ooiE5ffi«J*»(D 

%m*t, aBE«ios**^ou***e>att»f*fi!i» 
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l RUm 2 (Dim »ttffl*oa>j*itiM- l <n\t 

m i Rxirn 2 <Dm^mth&cD-jj<Dtt l t>&m$ii-z>& i 

m***«««»ld8Hfci-s*3<o53t*^4:; a§£m 

#«rtttaf's*4<of8#aai»i:. 3t**3&tf»4<D 

2(Oifc«^©:<75it«tt*fct*t\ SR«3Si;i4 0tt 

U attJB2©»««oU*3&s*# < *5 J: s^at*® 
2 0flHSSMft36K<o«Kie*S:«iJ«ii-S. IT, a IS 

U amR2 05MR«A«^K(c. a0EJR2 0>JttK^jgt 

— *«>iB*-e*i3S*ixS«#«raiR'rs JB 2 oft »9« 
i*U;: J: 0, ±tt(0»4i:Tt>, 

[0 0 2 5] #*U<tt, MUZHIK 2 OflttKlfcSn 
J:9A»ttlM, a»JBiat/»2^«KSC ' 

l^SSSM^ aOEJBlOflimiMloUA«:«rS 

#tti-**2o(iitt*«»^^e>ft5. ssi&tf»2o 
■fttswtt-tix^ix, 7777-^^ afl&«jft># 

* a ee 7 t 7 t*— amcHian-r £ <t a>*> * 

[0 0 2 6] 

[0 0 2 7] lilt 1 UltMoCEKflfA^ so 
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U *7r-f'<i OtrfiHKLTflittKlftKBi 2KA*i 

t^o 2«, &n<oWi$i<DXj-)%*mm 

»BB¥9-6 1 7 7 2-^«<OBl4 (Xtt^HWfFIB 
5, 7 3 9, 9 4 3f©Hl 5) l^ett$iXdfllJA^& 

5 0 2<D»«Bft«rili:«ifftt«ie-*-S. 
[0 0 2 8] flHKKUUMi 2KJ:»?ia*6ffl«K£tfe£ 
ixfcft#3tti> ft:77^'<l 4&fi»LT«3tefc^J>* 
7 P !J 1 6«CA*-r5o fflftf— ^7^ +j9 1 6 

(«*.ff, T E £ TM) tC#RU («*tf. TE 

js$m ^77^^<i stca^-r £ c #jns«"et4. (i 

[0029] 5ft7r*f '<1 8Sre»-r63feOt5i:A/^ 

tt, %*>v^7 2 2tC«t 9#ifc£*LT£3te3!rF-2 4 K A 
*t-T5o K'<:*7-</U* (BPF) 2 6li x SftiSf 

ri, *eai»^f>A*"rsfB^5t^ ioGb/s 

Sttt^S*^ B P F 2 6^iiii8**6SiRftJil 0G 
Hzt45 B B P F 2 6 0U*tt, l^*>tf(S#*«5flr# 
*^<* h/UJ*#M«fcEft-*-5p. faJ*9lE]&2 8tt. BP 
F2 6(Oa*(-Se^\ BPF 2 6<7>m^35S*^^4SJ: 
5tcffl«^*36«i 2^J:Sa^5t<o«K^a4:9J»i- 

[0 0 3 0] CtL(^J;»9, ffl^»3SBl 2tt, *:7 T 
>f/<i81t?ffl»* (TEjjfi) W«(i3ft5*^cft5J:3 

»tSc $3t^2 0{:it K»« 

3ft«*«l*ixyS:fI**3ft« AIM'S. colS*. %£n&B± 

[0 0 3 1 ] 9J^IhI^2 8(cJ:S{|jKKAttai 20»J 

«i©*ism ds^f 1 2tc^ 

**offliKft«*2Eit)*-e:, ^^Stim(-*5ttSB PF 2 
6(0£tJ^OJt®^>e>B P F 2 6©IUA3}SJ:9*#^*fl!) 

5 0 $2^Tlt ^10*r&(c2pi:^fpj75^0^ 
W<Cftf^<0»*, BPF 2 6COm^^^#<^S*f6j^ 
*^L/-c^:T*fi, BPF2 60ttl^jt'>{:6f5St 
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PF 2 6<£>fciJ*>£r— mLXmV&J*. ^<D^^h, B 

pf 2 6<D&x&m±\ctezmm$:m9:ft\zmm-tz>% 
[oo32] s**^ 2 o t&itm* 2 4 asm cytm& 

V22 t&ltm* 2 4 5o 
[0 0 3 3] dK^^M 1 2 £ »f£SrMS*KK 

W-tZo i2li, {HKK&KBi 2 *>*HftlB ft 

-M^tu ai0flttK««3 2lcAWtSc 
SB l 3 2 tfu A»*offliKSr, ftg^ttl 

tii^fttes l/4^M3 4^iiLT, l2(D«t 
tft»3 6^A**i"6c l/4^^S3 4fi, 

«**jjfa<D*Sfcfctfc-c#s. $2<7)iiK^3 6 

[o o 3 4] ffljK2E|ft«3 2*i, Scoi 5ft«ricA»b* 
& 0 *IJ:l:i47r Ialte^-4 0tf*IEB£«VCi^ 
6 0 7 7 ^t 5 — leJlc^-4 oii % 7 7 7f-»/^ 
-*yh8^b45o 77 7f- Ih3^T-4 O^Hlc 
tt, 7777*-[e]te^-4 OJC»L«(**lPllc«#S:S«ni 
i-^«fc 9tC=i^/U4 235Sl£B$iXTt^o ^-r^4 2(C 

0{c*tL**ft(cB:^Lfc^lS]<O— K^«»SrHl 
JDi-SJ:?^ 154 4, 4 6^126^^X1^0 ^5 

4 4, 4 6^7 7 7f-0^4 0 WDt6E#ll 
7 7 ^-IeHE^ 4 0 4r«*tMb£*fi«fcM< K££ 

[0 0 3 5] ffl*Setft«3 6li, <SSt^gl§§3 6 tHt 

isa^n^^r [Hite^-s o, 7/7T-0^5 

0<^J§IS(CgB®$tL, 7 7 77- 0iC*fL3fc«i 
*|6](CjK#SrHl*Pi"S=>f /W5 2, =i^;U5 2CD*MRIJ[C 
iaB£*i, 7 7 77-0^5 OlcittLftttt-ESf Lfc 

[0 0 3 6] »JNB^4±a^Eco^«^cE<fi^?i^Tv^s*^ (B 
8J»»3 2 f 3 6 -CH, 3^fyu4 2, 5 2lcEpjDi-5 

t\ 7777-0^40, 5 oKHiADSftS'&jaa* 

6o 




#F§fl 2000-356760 



12 

[0 0 3 7] SSWJCli, {H&^&3§ 3 2 tt. Sled 

6*s. «*«3 4liJ:9»b^fcBC»ffl««r, BfS^ft 
[0 0 3 8] (2)3 13:, ?tfT U^JbT'^>. <S8^t&3£ 

io mm, 6 2 6 3(isa:*^]oiEi^{i&, 6 4 

tt^lSL 6 5 te?MP#fa^ifiDRffl»L 6 6li^il^^ 
5o 35 1 <Dffi$i&m&3 2 I*, A»ft<E>«jfc (g]306 

::t-il miofflj8t*Bl«3 2ti, <I&£^ 

^»6 4©ffii7 0l:»llHfci:tSo l/4»tfiffi 
3 4(3, fit«7 oofflffiS:SB:ffli8t<o^6 3 t*¥<H« 

^6 5^i?:^'W:9 0 o IsHE'S-tt-, ^it 6 6 Jb 
20 (Dfii7 2l:^f]^t5o 3z LT, m2CO{i^^m^3 
6li, *il6 6 iKDteB 7 2 #il6 6±T'^T 

a«A««tt#»stsr fit7 4 

lw»»S-arSo i"ft^*>, <BKte> ffit6 8^b, tea 
7 0, 7 2 S:gTffil7 2l:»ftt5. I^i^CL 
T, *9llEffl0attfttfMKB l 2(2, Bfacoffl««ffico 

[0 0 3 9] 7 T 7 7 — 015^4 0 , 5 0^^;U4 

2, 5 2t)>(btezmm*iz&zm&&&<Dfc®m&&i 
ookHzggtfc5or% i o s; «9iSv>fflK« 

[0 0 4 0] ±EHJfifl»J-Ctt, fljSKjfttta 1 2 <7>atf3 

ti^s^^ft^j: ?izffi«i&&mmi 2&mm^tzt>K 

arrti*»3ft«cix^aSEi-6*«i*»J: 0 t«^< ft<5 

[0041] ±.mmmmxte. BPF26it m^n? 

SIWdSgKftO, ^^tcft«9^>-n\ B 
PF 2 6Wiiig*^«Jfi»«:5GH z ^ LTfc«tV^ 0 
[0 0 4 2] *3a6«-Ctt, W»8fBSftL-C«fi8T'^SO 

so [0 0 4 3] ffilffi^l&SSa 1 2 fi, lx«±Offi 
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*PS-efc5o Sot, fi»O@te*fc*«£ft0, *KT 
uSU^fpjJg} tig 5 j: 9 ftjRJgcoeiSaUrtt Lxm 

^%t. 3^-^4 2, 5 2 \cmrm>m&mn u-c, f&jpg 

ft^rM^TL^ 9 wtKfcftlJjtoteftl^o 3^/M2, 
[0 0 4 4] {^4 11, ^TV^ U^±^fpJi^t>(Hl5<i: 9 

[oo45] m 4 ic^-rmsfisj^*^ <t »f£*K9i-r 

So b<0«4Hfcli, A*l#— Mi0?1^3 

dB**3/7 p 7U2lCAAU - rT*2^^ctC^fJ$ 
H^5o 3 d Bft# y:/^ l l 2o^ 
ftte. -tix-ftu )t7 7 ^/ni4a, 114b £fcii§ 
LTd8t&&3£M 116a, 116b d& 
»1116a, 1 16bttfflKSE»Stl2t±< 

[0 0 4 6] IS^gll 16a, 1 1 6 bldj: OK 

umm^&ztifcm^yt^ ^r-f^i 1 8 a, 1 

18b £rfc86:L-C fifth:'— A^^°y ;y * 1 2 0 a , 12 
0 bCA^t^c fiftt*— ^120a, 12 

0 bte, )t7 7 >(/<l 18a, 118 b?5^(D)t^20 

<0i63^ (tfU^H TE^tm) l:ML, 

(Mil TESffl ^77^^12 2a, 12 

120a, i20bn, ftrnxfavMyttftftzmm-tz 
myt+t initio 

[ 0 0 4 7 ] %y r << y< 1 2 2 a , 122b 

ytMZt/vh'ft. Ztl^tlftX't 1 2 4C02 0(7DA 

M:A*t6o l 2 4 li, 20^ 
hO-*©A*ft^l, 

[0 0 4 8] *7 7 'f/<122a, 122b Sr^i" £ 
3t<&«»m, ^7/7 1 2 8 3, 1 2 8 bCJ;9»8 
£*Vt§7fe^l 3 0 a , l30b{:Attn o BPF 
132a, 132bH B P F 2 6 <t RW»C % gft*^?- 
13 0a, 130b COm^^bfS-^-CO^ n 5; ^fig^Srft 
Hi-r^o ^Jffll[H]S§ 13 4a, 134b tt^tL^ft,, B P 
Fl32a, 132b B P F 1 3 2 a , 

1 3 2 b^a^^g^KftSJ; ? (CfltiKStMSK 1 1 6 

a, 1 1 6 b{z£zftfift<Dm$iftm&fflm-tz> 0 

[0 0 4 9] *JUKMtt, fl»EKiM« 1 1 6 a , S3t 
^130a, BPF132a 2&tf*JfWlsIK 1 3 4 a ^ 
5>45«»*- K#HM*«*. ffiK^^fi 116b, 
gft^^- 130b, BPFl32b XU5»JfflllHlK 1 3 4 
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H-iTt^ -t0 2o<©««*ttSVM-3aiSr|-iai Id^i" 

m-tZo ft*^ y^l 2 4riv 2 otf^jftOiSiK*— K 
#*««*S*<&-*«raHRL-C, Sft^^l 2 6KflMe 

[0 0 5 0] ft*^ 5/^1 2 4liM»»ttWl4^ 
^^bft£<Dri*#3: Lv\, #J;ifcF. *7>fyf 124 

1 / 2 A LfcflUS^ h ft 3 e 

10 [0 0 5 1 ] ftJ#PlH]S& 134a, 134blt BPF1 
3 2 a, 1 3 2 b^lCjSC^flSSESgll 1 6 
a , 116b <DS»««E0>*J8P «fc 9 t>, «i££&3£K 1 
16a, 116b <D®l&««Ltf5#T l^«Ji-e 1 

±Lftv^,t 0 t£mmn,ffi<Dm$\&&9c-fz>W)ff?*r— k 

(*«ME5te*— K) <b, ^B«8Koa»JJ: 9 BPF 
132a, 1 3 2 b<Dm*)lZ.J&Ctzffifcm&mWLl 1 6 
a , 116b <DmW)m,ffi<DfflW&&9c-fZ>ShfE*:-- K 

•JftlElB 13 4a, 1 34bll {Bffi£&&B 1 1 6 

20 a, 1 1 6 <omwim%Lfcm&m&m7Lz>£^ ^<Dm 

— h LT, BPF132a, 132b (7)tti^^7^# < ft 
Z>J]fafcM&£&mW 116a, 116 bOi|)lI^ 

mm-tZo iit£«5fe^— K-cte, w^jebi 34 

a , 134blt ffi3&^&3£M 116a, 116b —<D 

mmmmmmm^m^xh, t^tBPFi32 

a, i 3 2 b<ofcHjfcrts*# < ftS*|p]^«KSlft3g«i 

i6a, i i 6 b<Dmmmffi*mmLmrtz>tmz, * 

30 4 ?7-fH«i|slB 13 6 (ciBKttSttjfts^jjg^jK^^g^ 

[0 0 5 2] ^-T s/^»JfflI[HlB 136lt flPj&P!s]& 1 3 
4a, 134b (OtbfMr— KSrflMM-S <t ^td, ft*^ 
2 4^«JI3#x-^SiJi»-rs. ^ttWKii, 

^sjspisb 1 3 6 mnmmmt lt, -jj<Dmw\zi& 1 

34 a (Xttl34b) H^»{1e3^ 
f&;£<7)$ijffl}[nl8§ 13 4b (XI* 134a) SrSfflffJfc^e 

tt, *7 7 >f^l 2 2a (Xlil 22 b) 
40 Srl«S«. MPiKl34a (XttRll3 4b) 

flnKXKttiti i 6 a (xtti i6b) (oi^nsse 

-tOSIBJffi^BB^ bfBPF132a (Xfi 1 3 2 
b) ©ffiAa**#<ft*j:5icMaiu *JfflJ[°I?Si 3 4 

b UliBI 13 4a) ft, 116b (Xfi 

116a) <7)!iKj®iJfL£: B P F 1 3 2 b (Xtt 1 3 2 
a) < ft^i: ^MJSLoot, 1^®!)^^ 

* J *0«»J«[S:ax.fti^H^a*Jf 
24«77-f^ 12 2a ^bOA*3ttl«t5© 
T\ {HKXftSSl 1 6 a (Xlil 16 b) T'iM^^- 
so K»»Sr»«Six^fS*3t^, Sft^^F l 2 6i:Altt 
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5o 

[0 0 5 3] v3-fflm\3\& 1 3 6 II fflffl\El& 1 3 
4 a (XI* 1 3 4 b) ^&JBIUIK^«Mtt<rttit^tt 
£?f:-r{f-S§-£S:l*fc££, 3t^>f 3/^1 2 4tc3t7r-f 
^122b (Xlll2 2a) 7^b<OA*)3fc£iltR£i*:& 

t m^, mnmn i 3 4 b (xia i 3 4 a ) *&&&9t 

^—K-CBffS-fr, *J»IhIB1 3 4 a (Xlil3 4b) 
SrWJH^ MWx.fl Bl*tSS»t««:0i:ytyH 

[0 0 5 4] r<Oj:9{c. *Hit«-cil «MUB**ll 10 

9 *x.-C\ ««^E~K»1RSr««*<x^«# 

&-?£Z> Q (B&^gl^Bl 16 a, 116 b<7?IE»*«K 
36*«»J«*tt*.Tt, BPFl32a, l3 2b<OtH^ 

^*#<ft5*iPiiJ:*JiWL«it«t, ^oa>r±«MmB 20 

leftist **««-Cll ^(OJ:5ft***r^t-»tH 
[0 0 5 5] ft*^ 3^1 2 4lt 

^» y ^ * Aainstta* e> * 5 ^rfiitta^so * m k 1 / 

o^ftK^rii o T # fceiS«»3t<OlB© =■ t - ^ > h * 
p* Z>1ttbizn^ ft*-f 5/^1 2 4\z 

[0 0 5 6] {RU (Hftbr— i^^y ^120ai:* 

^>fyf 1 2 4 earn, RtMBftf— £s*y>y ^120 30 

b <h3t^^ y^l 2 4©IB«:fll*«»*-C*tfcL, ft* 
124 lCAfti-Zft<Dm&LJjfa&K\,^cm.&£ J £ 

r*5*ttf, 3 k-uy p* h — ^^ti:ii,\ :<d 
»frl::il jt^yf 12 411 WftJtaHSi^ri-Tlfc 

[0057] z<dx 0 ^ m4ic^-tnmmn. ^ry 

[0058] BPF26 O^^- <h lU^tC, B P F 1 3 2 
a, 1 3 2 btt. Bl8EJ:0iKv^a6»^P>, *P3/*jfi 40 

[0 0 5 9] H 5 II 3 glJSW^MlIfc*^:/ 

a^^[l^^i- 0 gll^^ll]4^7F-ril^JT^i, (BJfc 
t'^^^y^ie, 120 a, 1 20bT^^fS] 

ir, «K*-K»»«:*lflt-C**<fti9^iaftv\ HI 5 so 



[0060] msic^&t&mnm&tMft&mm-t 

Z>o ttfii£fca>b<&«##ll A^^-h2 1 oa>ibft 
:?7-f'<2 1 2lilA*U ft^r-f'^ 1 2£fe$6LT 

ii^^m^B2 i 4icAM5c <Ufige«3£B2 l 4 r± 

i!2 l 4KJ: OiE«fijSt^KiJISafcfS#*tt, *7 
7^f^2i e^LtiDtt-A^/y ^2 181: 
A^]f5o Ii*t'-A^yy^2i8ii Tfe^r-f^ 

2 1 6frb<Dit& 2^<Dm&-tz>m8if&ft («x.n t 

E£TM) l:»SL, (Wx.ll TE^) £ft:7 

7^'<2 2 0lC. ffi* (Wx.ll TMS») Srft^T^ 
y<2 2 2^ta^i"S 0 

[0 0 6 1 ] *77-<^2 2 0 £re$H- Sft<0{3;<t A,£' 
II ft*^ y^2 2 4 *^LTft4§-g«ffltf>g3te*?-2 

2 6i:AWt53i^ *0>8(i?Jl ^7/7 2 2 81:^ 
0^«[$ixTS5t* : ?'2 3 OdAtt-T^o BPF2 3 2 
II BPF26<tTO:, S**f2"3 0<oaj^P)« 

[0062] hmsi^ ft^ T ^<2 2 2&e«H-53te<a 

IS* A, if II ft*-T 5/^2 2 4£r^LT«^S:«ffl<Z>g 
3t*^-2 2 6^A**-T5^, ^<7>£!<9I1 **^7 2 

3 4^«t f?»jK*tfCS3t*^2 3 6{CAW-TSo BP 
F 2 3 8 II B P F 2 3 2 d: gjt*^- 2 3 6 CO 

[0 0 6 3] JttRlElft 2 4 0 11 BPF232, 238 

BPF 2 3 2 0ffl*K«fc6ffi»WJflPi:BPF 2 3 8 
<Dmt>lz£Z1R&fflWt&ty99?LZo BPF 2 3 2, 

2 3 8Waj*tt*t, ^'il^>fyf 2 4 2(7)1R« 
,#.2 4 2 a, 2 4 2 b tl^l^D^tt^o ^-f^f 2 4 2(^> 

2 4 2 c »»Jfll|llK 2 4 4 WArtfcSM*-*-*. 
^^yf 2 4 211 tbttlHl»2 4 0<^Jt«fe*«-fi6t\ 
B P F 2 3 2 Xfi!^ 2 3 8 <7)m^) ^51^ LT»J»IhIK 2 
4.4JdHWD-r5o 

[0 0 6 4] MWeIK 2 4 4 II yf 2 4 2 C0*ii 

SE#,2 4 2 c ^P>(Of& »|C1SV\ ^Oft-g-lx^UjftS**: 
ictt5J:5tt, (BttK«Klt2 l 4l!i#-r5JB«i««Sr 

t*u, <BttKiftKa2 i 4«cBun-i-a. ^JM2 4 

4li*fc. it^[ElS&2 4 0ia6^^ ry^2 4 2 ^»^3 »9 
*x.l-t*V\ B P F 2 3 2XiifR)2 3 8 <Otti^^*^:(C 

7t\C£ Y) WtmXk 2 4 4 <Of»JWft^ig«tt)55»ffciiS 
^ 2 4 2^W9f x.l:J:o-ctfiS 

^m^®2 1 4^»i-SfB»««ffl*««»lC»JfflI-C# 

[0 0 6 5 ] —&mcte s itRlEl^ 2 4 0 II B P F 2 

3 2, 2 3 8CDtttfj&Jfc«U *^*/WC(Si:-C, 
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B P F 2 3 2<n\&Jifr& P F 2 3 8 COttS^ <fc ^O^^^^t 
HUgSE^ 2 4 0 11 Myf 2 4 2l:BPF2 
3 2<Dtii;^£3!IR£-e\ BPF 2 3 8^^B 

P F 2 3 2COffi^lJ: #fCll ^-f^f 242 

ICBPF23 ScDlhtjZMtiiZ-itZo 
[00 6 6] B P F 2 3 2 <DltiJHC± ZM&ffl'Mt , B 
PF 2 3 8<D&ft\Z&Z{%iRmfflt<D9)*)mZ-\ZteKX 

2 4 2&M3Slzty*)mt>Z><o$:m±-e£2> 0 B 10 

P F 2 3 2<7>ffi;^B P F 2 3 8 tf>a3;>3<fc 9'h£Hfc!fi 
HBPF 2 3 8OtB*J:0*:#<3iS*|fil«cffiWWJc 

ae<fc-r 5 itttiaK 24011 b p f 2 3 2 ct> 

mil&B P F 2 3 8cDffl*) <fc 9B¥56te£Ui, *#<&o 
7>f 2 4 2i:B P F 2 3 2 0fflAS:IR 
^^5o BPF 2 3 2, 2 3 8 0ttA0XflS* s i&0>BM£ 
fc*>S*£\ itttlElB 2 4 0 tt. BPF 2 3 80tliW J 
BPF 2 3 20ffl^J:g3rSffiW±. **<ftofci:# 
^yf2 4 2l:BPF 2 3 8(OttiA«:lR*t 

[0 0 6 7] tt<&[H]gg2 4 0»4*fc, y^2 4 2 CO 

lt»2 4 0(l ^/fyf 2 4 2ICBPF 

2 3 2(DtH*«rjS«$*S < t 3t^-T ^^2 2 4 
l:*77^/<2 2 0frb<OAf}yt&m$l£"&. * 
>fyf2 4 2l:BPF 2 3 8 COffl^$r51JR$^S 4: # Id 
tl Jfc:*>r y^2 2 4l£ft7rWV<2 2 2*>&0>A*# 

[0 0 6 8] 3fc*-<f y^2 2 4fl 
*K<0*lRltt3l**»<0*IB*c 1/2 SS«lrSAt5: so 

Hfi0i]^lRl«{-, 3t^T-f^2 2 0, 2 2 2^18^7 
T U 5/^-2 2 4 tcAtt-T^ 2ocD5t^51 

[oo69] in 5 \ZTjk-rmmmx^ ytemi&<Dvtm& 

[0 0 7 0] B 5 ^^-rHJ60»jT*>b, B P F 2 3 2 , 2 

3 8n acjttj: <9S5v^jaftis^e>, ^ * ^j&#coji& 

9, 3pSc3e«-ft«9-^rv\ 0>Jx.tl BPF 2 3 2, 23 
8 Oiiig^ *W^&$c£ 5GH z i: LTfc <fcV\ 
[0071] El 6 H 14 jtJ£fl»J £H) 5 tc^i-n 

*«*^#Lfe**«a5«««*>^n-y^ia*r*i-. * so 
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*^e><C*2o<o<Bi6*-K»1R*l«3RA, 

L, #ffl«^A, Bll H5^i-Ill6eil4:ra««w, £ 

[0 0 7 2] El 6 (c^-r^^j<7)^^»f^$:Ift^i- 
5o A*>#- F310W3 

dB^y^7 3l2(CA^U ::t'2^A, B(C 
##l£*l><5o 3 d B** y /7 3 1 2 2o 
<Z>{f-fHfctt. ft^T-f^ 14a, 3 14b 

Itfem UT (IttKtftKIt 3 16a, 316b KAAf i" 
dS^Sl^B 3 16a, 316b iid^^m^m 1 

2, ii6a, i i 6 b *±<rai:«rica>e>*0, am 

[0 0 7 3] «IMI3 1 6 ai:i9fi»iSl:JE 
^77^^3l8a^lTl)t 
tf— i**:/** y^ 3 2 0 a (CA^-t-^o myt^—M.*-? 
U^^ 3 2 0 a(j:, ft^T-f^S 18a T^cOftS: 2 O 
<0fc38-ra<MWM* ■(«*.«, TEi: TM) «C#«U 

(«X.tt, TE«») ^77^/<3 2 2 aH, ftfe 
* TM^jc^) Sr*7r>f^3 2 4 al:lBAt 

[0074] *77^^3 2 2 a 53fc<£>l* £ A/ 

£fil 2 6 a ^lt^-< 3 2 80 

— McASti-SriS. *©8 9tt, 5t*y^7 3 
3 0a tdj; 9#&£*LTg:#;iti^3 3 2 a {cA&hh£ 0 
BPF 3 3 4 ali, BPF26, 132a <tPI«i-, S 

[0 0 7 5] mm^s 3t77Y^3 2 4 a^g»tS)t 
Ot££A,£*H Jfi^Y 3 2 6 a ^Lt*^^ 
3 2 8Wffi*^-K:A«t5^ *r<£>»mi 3t* 
3 3 6 a <fc 9 S^^^- 3 3 8 a CA 

#ti"So BPF3 4 0 all BPF232, 2 3 8 £ IrI 
«t-, ttl^S 3 8 a ©BA^feflt©^ o y 

[0 0 7 6 ] ^J^)lHl5& 3 4 2 a H HI 5 [C7frrmMM<D 
ltM2 4 0, 7s ^ y^2 4 2RXfmffl\El&2 4 4 (D 

mmzMrm-tZo mm^s a 2 attwc kwpibiki 

3 4a, I34bt |5j«lC % il^M^^- KXttJft«?J« 
^c^e- KT«n*#, ^fc, flttKtttt1K3 1 6 a 

>r 2x*-«»iaB 344 ^«if&-rSo 

[0 0 7 7] ^Jb, A*lKO«*i:«if1P«rRWL«:*s. 
?^■S■(-f+*P*i^7^ , a' b' tWtZhWx-Z>^tX^ 
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[0 0 7 8] y^mm\B\^ 3 4 4 H 

&3 4 2 a, 3 4 2 blC^*T5o ^-T ^^J^Eh1SS3 
4 4 12, ft?JSP[e]&3 4 2 a , 3 4 2 b RTfft.*^ y^ 3 

2 8ic*ft-c. ^^jffiiiH]?si 3 6 tmm\cW)ft-t 

f 3 2 8T'i^t^^{:{t ft*>f ^3 2 8 id ft* 
>f ^/^3 2 6 afrb(Dm^%:$:m$l£-£, mW\B\&3 4 

2 a £iit£f§?c^- KT-ejf££-t^ »J^»lHlg§ 3 4 2 b £ 

si««5te*™ h'xmt£itz> 0 A&mxm$i&&mm3 

1 6 a \ztt-f z>mmmffi.fc#T v# un±x 1 m^x± l 

X L&otzkZlZI^ y^mmtE\&3 4 41*. ft* 
«( 2 8\zytxJ «;f3 2 6 b ^ b<V{t -&§-ft£5ii*R 

mffliB}& l 3 4 2 a *%)M{tlstz±Xmfcm9G^- 
K"e»«s£-it\ ^Ie]5S3 4 2 b £i£t£M5te^~- KT'Db 

[0 0 7 9] ft*^ 2 8T*itlR£;ft7t<f-^ftteS 

ft^5lffl<D£ft^ 3 4 6 (aStt^c ^ft^ 3 4 6 

teA^fto&s^bt^ crjg^^tirss^f 

[00 8 0] ^-Y^f 3 2 6 a, 3 2 6 b, 328 

/ 2 SI«$rSAt^) C t xmmitlt Lfcft;* y ft* 

2a, 322b, 324a, 3 2 4 b ^§^7 7^ 
/<£U 36^^3 2 6 8, 3 2 6 b(CAItt52o 

— r<7>4i^(Cl2, ^^j/f3 2 6 a, 

3 2 6 bfi, mftit^tet^-^Ky ^A2gffi*&<7)ft 

[00 8 1] rcoi E!6^^i-^Jg^iJ(2 % (U4JC 

IT K»tk«r*l« L«rt * r t ^ 

[0 0 8 2] 1 2 4, 2 2 4, 3 2 6 a, 3 

2 6 b, 3 2 8 t LT^^y f*i.»SB*ffl^fc 
rt\ 2-&CO«ft3R«XS*:SEP8Sgt 3 d B^77°7W 

[0 0 8 3] H 4 &l>*[£) 6 K^-rHJEtfl-m. 2 

KiMK»«*****^ yfCWLfciS, 2 

[0 0 8 4] ei6*c^-riiifiwr-t, *o«-nifi«t^i 
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aS(C s BPF 3 3 4 a, 334b, 340a, 340b 

181" * o ^^^fi^^^K^^T^^co^--^^^ 

&&Ct£r)*?~r\,\ mtLti^ BPF 3 3 4 a, 334 
b, 3 4 0 a, 3 4 0 b oaffi*'frfflSfc*fc4r 5 G H z £ 

[0 0 8 5] 0 4, E!5Rt^lg!6»C^-r^J60iiTI2, ft 
^^^1 2 4, 2 2 4, 3 2 8-Cft-B-%*r9ftL£ft 
10 1:^^1 2 6, 2 2 6, 3 4 6 led: 0 «ftff 4§-(C^ 
»LT^£3^ SfclCl, Sft^^T*<@giJ«cm^fi^{C^ 
LT^^l^^^ ^^T*^nbg:ft^T-(D£±J^i^3ltRi- 

4 tmcmi&mmcitmcftttttLxibz. 

[0 0 8 6] gftUl^- 140a, 140b li^ix-t'tu 
*7r^/<l 2 2a, 122 b ^b^ff f 3fe^rf Iff f 

i-Ktfcu t#^nfcm^f-^^mm*-r 14 2<om 

20 5/ ^*J«PlE]fc 13 6^e>©«9 »*.«MB«#^«lf g 
ft*^l 4 0 aXliffs] 1 4 0 bcottJ^i^jl^LT, 

[0087] m 1 t^-rnffi^j^iiia itm ltc «t 5 

1! 7 IC^fMt'li, gft^T- 14 0a, 140b 
CDttJ^SrBPF 1 3 2 a, 1 3 2 b IdfcflWS-rS «fc 3 t£ 
»8Sl2 2a, 122bM«ifl 
2 8a, 128 bSr^BS-C#6o Bl 5 &tfE] 6 IC^-m 

30 [0 0 8 8] 17 Ic^tJItW-Ctt, *iiS(Z>ft;* ^ y ^ 
1 2 4, 2 2 4, 3 2 8 &&mt Lftl^t l^flJjS^fc 

So 

[0 0 8 9] 

40 m&^- Fftmmizfccxmtzitzz tfrxz z>go 
x\ ^Bm^^m^m^mt^cxm^^cm^ 

[m®ofs¥^^] 

[Ell ] ^P^O^lHffi0iJ(O«[B&«fi!c^D ^/^lUT' 

[02 ] m&&&mw 1 2 <D&ftmx&>z> e 

im4] *«P^(0»2HHfi«oaiBS«fiS:yn y^lt 

50 
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(Dm 3 HlEMo«««lfiK^ * y 2 

*«^^s 4 mmm<om&m&7 * y t h-c 



[B5] 

ime] 

[17] 

[«Ff©DHS] 
1 0 : %-7r<t'< 

dftfc*— i^^U y# 



1 2 
1 4 
1 6 

1 8 

2 0 : {ffSiffflg^;^* 
2 2 
2 4 

2 6 : (BPF) 

2 8 : Mfllsltt 

3 0 : a y ^ — ^ u>X 
3 2:^1 OflHKXjMI 
34 : 1/4 SZft* 

3 6 : &2 0flHKXft« 

3 8 : ftftU^X 

4 0 : 7r 7 7^—0$^ 
4 2 : 

4 4, 4 6: m& 

5 0 : 7 7 7T-lH]^ 
5 2 : a^/P 

5 4, 5 6: fl^ 

5 4, 5 6*^45. 

6 0 : Itm 

6 2 : mm 
6 3 : mm.fm& 

6 4 : ^-^P® 

6 5 : fr¥-M$i 

6 6 : ^jfi 

6 8 : A»3t<0(BSM&« 

70:Sl OffiftKgW 3 2 i 5fltt8E*«Ofltt«l[ 

B 

72: l/4»«fi3 4 0ffl*f3tOffi*ffi« 

7 4: «2«>flltt«MK3 eicJidfllttKlMftofllttffi 

■ 

110: A^)/^— h 
112:3d y~7=7 
114a, 114b: *77^^ 
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